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^ (54) Title: REMEDY FOR GLIOBLASTOMA 

(54) #SiSii6S« 

OO (57) Abstract: It is intended to provide a novel remedy for glioblastoma. It is found out that a compound having an AMPA receptor 
® antagonism is efficacious as a remedy for glioblastoma, in particular, highly malignant primary glioblastoma, thereby achieving the 
above object 



O (57) g&: *mM<D3ftoi*mmten&®&m%&m<D&m^M?&* *mw^± i ). AMPAS^ftfefitftffl*^ 



WO 03/082332 



PCT/JP03/03867 



HHjiK m^b^i^A, jPu£> 1998) o 

#^P^)ffi (glioblastoms multiforme, £TF glioblastoma V* "5 » ) teu ^1)3*— 

tfm&lsfz^B-Vh, 1986 £> 1990 *Z<D 5 *££#^(8.0%)teU 2 0*£h9<£> 1969 ¥ 
3&*£ 1975 *£<D 5^^#^(11.9%)<hJt^bT%, & < 
43(3) ,338-350, 1999), W^I^^^C»?i5i^M$nTV^o 

Y) % HCfgttWJM^Jtt (Primary glioblastoma de novo) , RtfttJfcteWISIB^M 
(Secondary glioblastoma) izfrM^nZo m&&M&B&Mt** 4 53&ETF©:g*|£Ji 

mzmn(DM.^nu^m^^ s ^ ^^\Hx-m^^MmM(Dnmmwm (de novo 

glioblastoma t h^t>ft%>. ) X $> ^(Pathology and Genetics of the Nervous Systems. 
29-39 (IARC Press, Lyon, France, 2000))« 
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to&m^Z+ftfcfetifflEyXfcbftte^ (Neurol. Med. Chir. (Tokyo) 34, 91-94, 1994, 
Neurol. Med. Chir. (Tokyo) 33 425-428, 1993, Neuropathology 17, 186-188, 1997) o * 

J8T?» &2£T©JIW£5'^:/*©¥-V>#fc€££^Tv*£(TYen^ Neurosci. 16, 
359-365, 1993, Annu. Rev. Neurosci. 17, 31-108, 1994, Prog. Neurobiol. 54, 581-618, 

1998) 0 ampa &®m*wmMM£mm\z&<<DtfVTmmz%&mi>T\,*%>(rrer\<is 

Pharmacol. Sci. 21, 252-258, 2000)» AMPA^^fcte, 4~DW?ZL~y b GluR1-4 

AMPA ^i^(D C a 2 h<Dm^Ziim't^o GIUR2 
^=L-v hSttS^ttv Ca 2+ Miltt^<, QluR2*J*fca:Vi5WFflc« v C 
a 2+ jti&feOT^o QluR2 h#$#W3:£, Ca 2+ ajatttt«^*r«CT"rends 

Neurosci. 16, 359-365, 1993, Annu. Rev. Neurosci. 17, 31-108, 1994, Prog. Neurobiol. 
54,581-618,1998)o SSK, GluR2 <D3&W<D®iM£ bT, S3mi/^~>(R)T&£ 2 

GluR2(Q)fc<koT«J&£n&*^-^W#te, MC a 2 + M £ ^ T (Trends 
Neurosci. 16, 359-365, 1993, Annu. Rev. Neurosci. 17, 31-108, 1994) Z\£tffcW Ztl 
Z>o Tfcfc)^ GluR2 -y-^n.- y h m& < TttW??-— v Y 1$ GluR(Q)^T $.n^ 
iSC a ^aSfi-S^fa** GluR2(R)MT&n^C a 2+ j»&£^$&^o 

^ij ^mti&ttffr? ^ >ftitTH C6-glioma £fct GluR2 Jte^©3EB#*IS 
V*££(J. Nuerosci. Res. 46, 164-178, 1996)^, 66%© glioblastoma iHMBIfiW*^^ 
$>m^#:T^7. MC^/Sbfl&#@"f & (Eur. J. Neurosci. 10, 2153-2162, 1998) 

1 ) %ff?$M 1 Kite, ffiWm<Dfc&<D AMPA ^mU&fct&fr? ^ >Bfc©*B2flMi 

tiSifi (medulloblastoma) , ^©— tt^Slittl (human brain 
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astrocytoma) ifimtfbtu PMSBJ^M^fS AMPA &&fcmffl GYKI52446 <D in 
vitro ©^m^^tlTV^o 

2) ±&5&mmte£Z& t ft1!&ttlX.\Z* NMDA ^> AMPA *«fr©*i*Bfltt, 

fct, #3gj^tt«kO'b3Sttft)&«<ftVi*iMBIia^V^ in vitro <D$l%:fr # 

3) ##fj3tiifc2 NMDA^#:^#JT&& MK-801 memantin ifi. *7V 
Y <D C6 Rtf RG2glioma ^tt^^Vfc^ U WmffltoZk*^ l/feU t&m&ZtlXK 

So 

uui<£>££^£>, ^neo^teff^fcttAMPAS^^w^SJ^ ^u#— v©*-?* 

RG2glioma fc«fc33&*fclu t bcWJjga^fi©^*^**^^***)©^*)*:^. 

1 1 

PCTiMA>7l/^ hWOO 0/2 4 3 9 5 

m&wj&k 1 1 

Proceedings of the National Academy of Sciences of United States of America 98(1 1), 

6372-6377, 2001 
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Nature Medicine 7(9), 1010-1015, 2001 

umrnxm. 3 ] 

Nature Medicine 6(4), 369-370, 2000 
Nature Medicine 7(9), 994-995, 2001 



fc, bf GluRl Rr^VX«GluR4it^rL-^ 

Ca 2+ MjH4 AMPA ^^^bT^fgbTV^^ii^V^cU^o BP"5, 7 
5V #W GluR2(R)3l:^£>^AK:<£oT, 4»Ca 2+ I 

jift AMPA C a 2+ ^:Mi AMPA ^^^^0^31 mfe&&fflffl 

U ftgifl«©7^h-v'X^tfc^i^iItfco IP13, GluR2(R)1^^ 

mz. ca 2+ « ampa ^^(D^m^mm^mmommmttmm/Lmrcn'v 

^mm(D^<Dmm\zm^Tco «!BJ?#^#:£bfcfc:h glioblastoma (DMffiW 

cgnh-89 z&mvtcWiM^Mz* mmn^ mmmr^mvKmmv, mmmm* 

fct, Wmm^mmmo AMPA &&&& GluR1 2»VXteGluR41t:?rL-y hi? 
M&Zn GluR2 £%Sib M AMPA ^#:©^V^C a 2+ MiMtt#*> 

w^^mm©^^^ ^tticig-^-r^i©^^^^, mmz, ampa^ 

BPti, #5B9lfcJU AMPA^^E^tt^Wr^fb^^W^l^iTS^JP^K 
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n £ b < ampa %L®fcmmm®i&m-?z>ik'&m-t)^ n- (ih— r ^ 

_ -6-nhn-2, 3-^^V-3, 4 -S?fc HD^r/^iJ-U >- 1 (2 

MfC^fc, AMPA ^#:ga^^*#i-^fb^^2- [N- (4-^DD7x-JW 
-N-^^L-T^y] -4H-fc!Uh* [3, 2-e] -1, 3 -^75»- 4 -*>X 

jftU<H AMPA ^#:m^ffiS^T^^tl^> C 7 - ( 1 H-- f 5 ;?V-;i/ 

- 1 -6-~hn-2, 3-^^v-3, 4-^Fn^D-'J>-i (2 

AMPA^^iaWfittt^Wf^b^W^ 2, 3-i?kHn^>-6-^hD-7- 

AMPA^#:|a$^^*T^>^W^ 2- [N- (4-^nU7i-JW -N- 
pWVT^/] — 4 H — tf U H [3, 2-e] -1, 3 -^7^>-4-t>X^© 

^*u<«, AMPA&®fcmmm&&m-tz><k&w&. [7- clh— ra^/-;w 

-1— OV) -6-nhP-2, 3-S?^V-3, 4-^kFn^;^'J>-l (2 

AMPA^#:PJL^ft^Wr^b^^> 2, 3-5?t b 4 D^>-6--hD-7- 

AMPA^#:|a^ft^W-r^>^%^ 2- [N- (4 - ^ P uy x.~)V) -N- 
^^;VT^y] -4H-tfUF C3, 2-e] -1, 3 -<?Tz?>- 4 
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$? * b < tt, AMPA g*#|fi«m£Wf C 7 - ( 1 H f 5 

-6-n hn-2, 3-i^f*V-3, 4-i?kFn+/^D-'J>-l (2 

AMPA^mm^^r^t^m^ 2, 3 -s^t hp^>- 6 -n h n- 7 -x 

^T^y] -4H-tfUF [3, 2-e] -1, 3 4 -*>X»*©tt[ 
mi m 1 tin > b D — Jl/ (PBS) R««A 100 mg/kg &flB$@MB£ B £ 0 14 B 

t h©#Wf ISt^#bfctt, ^©ffWfl©^^, 
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AMPA ^^CDEa^fStt^W^^^tfi:^ AMPA U # > F^fiWSklSft 

ampa t >® & mm-r zitm 

j?$t<H 2, 3-> ? bHn^r->-6-r:ba-7-7s;i/7T ; &-r;V-^>V'(F0 

-=tV=Hf-U> (NBQX) x WO 96/10023 IC^Snfc AMP A^f^SSlT^ 
3 [7- (lH-^S^y-JH 1 -6-XbD-2, 3-^^V-3, 4 

-5?kHD^y^'j>-i (2H) — f;w g^m (^t>/^iW Xfcfc 

2 _ [ N - (4-^DP7x^W -N-^^;WT5/] -4H-tfUH [3, 2-e] 
-1, 3-^T^>-4-^> O^T, ft^«Bit*. ) X^©Itfe§. 

[7- (ih— rs^v-;i/- 1 —r ;w - 6 -nha- 2, 3 -v^v- 3, 4 

©a&Bim^, ^rBI. BWt, 7utt>Wt, z/3lVWl, VD>m, 3A£ffi, y?)vm., 

^(D^a^*, ^^;pt5>, x^;i/T^>, x^y-;PT5>#©*««»x»u^ 

it}%v<u, [7- dH-f5^/-;v-i-" r;v) -6-nhn-2, 3-i^ 
4_5?t Ha^ry^-y-u >- 1 (2H) -- f;W Mfc-— zKfnftSb ({b^ftA) 
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2- [N- (4-^D07x"JW -N-^^;i/T^y] -4H-tfUH [3, 2- 

m^^bT&it^ *taK#tk 3^^7Kmm> mm. mm. u>m^(DMwm^. 

¥WL. ft®* ift>E vzL^m, vn>i, 3A^K» "7W>fc 
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1 ,4-dihydro-6-(1 H-imidazol-1 -yl)-7-nitr 

o-2,3-Quinoxalinedione 

monohydrochloride 


. t . t . i t ■ £&rt rihfa 


WO92/07847 


TQX 1 73 

7-Chloro-4-oxo-8-(4H-1,2,4-triazol-4-yl 
)-4,5-dihydro- [1 ,2,4] triazolo [1 ,5-a] 
auinoxaline-2-carboxvlic acid 


1 lni\/or*cit\/ r\f 

umveroiLy <ji 

Florence 


Journal of Medicinal 

Chemistry. 43: 3824-3826, 
1 9 Oct 2000. Italy. 


Kaitocephalin 

3- [5- [2- [ [(3, 5-dichloro4-hydroxy) 
phenylcarbonyO amino] carboxyethyl] 
-2-carboxvDvrrolidin-2vll~Serine 




Society for Neuroscience 
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RN : CAS Registry Number 

i3)V^^^>. 9 y7^^> (S^^J) * ft^DV'f H (temozolomide; 7^ 
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S ffi^Al B^D 100~2000mg, £?£b<tel 0i$9 900mggfln?i&£. 
0 ^ D 100~2000mg £, lit, &SV*«2~4iaK$WT&#bT'&£V>. #JR^tft 
|#«WIMRrt!»#©#&lCtt, — BiS&D HSW^B 2 4l$RaT&#bTfc&V>. 

MWMfcbTW:. «AM^ffl«5«*R«*»«teK#« 

-fb»i, #m#j, ss&fcai («^«, ^*h-*> , mmmmi mx\z, *>f)v^>m) 
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-#vmu rnvmu ^mn. mmn\^^x^x%^o 
nmm 1 

in vitro WfeBWU ( t h glioblastoma) $lf&If£ffl 

h glioblastoma « (CGNH-89 cell line) 2H£fflU £^ 

M*minvt£ffi&&zsy)\'?^>Wt#^®m\zy)V?*>Mioo mm + nbqx20 u 

M^J0b^©3 ^;V-:/fcP#ttU48 PfF^ilbfco CGNH-89 cell 10% M 
flfjfiLi* (fetal calf serum) DM EM (Dulbecco's modified Eagle's medium) 

HQNH-89 cell line 

CGNH-89 cell line te> 5 6 ©*ttlillli<k 0 ^tH U Nicolas £><£> 

Explant?£ (Science 196, 60-63, 1977) fc^oTlt&bfco ^cell line te^U TmffiM 
lii^^ftSQ (GFAP) % vimentin-. A2B5, 04R^SXU >S^^e^tt^^i"(J. 
Neuropathol. Exp. Neurol., 57653-663, 1998). AMPA h 

GluR1, GluR2, GluR2/3, GluR4 ffifo. Rtf RT-PCT (CckS GluR1-4 mRNA <Dffiffi<Dm 
OT^^GIuRI K.^GIuR4^B^b, GluR2Rtf GluR3te^bT^&^£V> 
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5 m^&wmm&mmMtmmvmm* 

* ceii line «f8ia#K:*^T^-rst>©Tfct), xmz^x\mwm\z.fo 

m.Mmi^m<DWB\t, tgm'& 48 mffllZ, TUNEL (terminal deoxynucleotlde 
transferase (TdT)-mediated dUTP nick end labeling) ^CT7^ 1 — ^X37Sft 
VTco Ki67 trt#:^fflV^ Cl<h^ «fc 0 b h glioblastoma mMOMMffi&WMVfco 

^^^spi^-fiti^ip^^T^b, Student's t-test ^Srffl V*T$£fHi?#r £rfr o fco 

p<0.05 ^WitTK^P tit 

48I^^(D^^3PbT4 i > 1 8% © t h glioblastoma 

mmmffi* 18.5% «npbfc. ampa smm&ma nbqx a >mm 
>mmmmmmmm^mvr^ mi) <> 



m 1 1 AMPA %MM&ttM NBQX ©trtB^ffl 





TUNEL-X 3 T 


w-67 m&mm. 




18.0 ±2.5% 


<0.1 % 


a >^ 100 ,uM ^inf$ 


3.0 ± 2.0 % 


18.5 ±3.0% 


NBQX 20 ,mM + a >W. 1 00 yuM 


13.0 ±2.0% * 


2.0 ±1.0%** 



TUNEL-X3T : m^m\Z^ Z> Ttf h-i ^XfclJ; 0 BffrftSnfc DNA 
«£Jc5rr3 TUNEL l^ffflj&OjfcSlTOIHzSsW-S PI (propidium iodine) NM£& 

w-67 m^WL : m®Lm®.m\z&vtz w-67 »tt«iia©»:€R*»K:^w-* pi 

(propidium iodine) l^t£^©»CTl&bfc#J^£^t\ 
*P<0.03, ** P<0.001 
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AMPA In vitro fcfcVVT, it )V95i 



invivo#OT^IS (t h glioblastoma) flPffiftUH 

^mmzfeyt- H^?^X(5-6 weeks old)*fi£ffl U ^Sc^H 1 TfflV^fc CGNH-89 
TJC 10 7 O^bfeo 5£lfiSBK:*7tfX&9>^Atefc^*A 100 mg/kg 

(n=12) PBS (phosphate buffered saline) (n=12) <D 2 

MELfc. Xte / ^yU* «fc t> B3 B JC^JS b , (length x width 2 ) x 1/2 £^"3#H£ 

^^^5pj^^±^2p^^T! ! ^bx Student's t-test V^T$S§i-^#T ^ffo £:<> 

p<0.05 ^MyK^tVT^o 

AMPAMfHSSGWtt. invivofccfc^T^ kb®#li»il 



wimm.^Mz.&wzftmm&m (bh glioblastoma) «i»jflMi 

CGNH-89 v h©w»iciMrr*ra»fii* : e5*;w*ffl^T,AMPA 

^^^ODtrCje^^^^^TSo {b^A©&#ffl*te50mg/kg, 10mg/kg t U 
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ilTTOi^tfc, ZLOmiZ, &Um7kl 4 OOml £in;L> lC7>-b-JH 0 
g &ttJ87R£rin;LT2 0 0 0ml tlf;. C©lft**ttfcJ: 

ifibfc&* 3 0ml ^»CD/ 7;WC 1 5ml 3ft*U flfSsfcJ: 0 I^Ibt^ii 
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l . am PA S##&^tt&#t"5fc^&§W8&J«# trt ZWmB&MfemMo 

2 . AMPA g«*||«ffitt§tt5fi:W> [ 7 - fS-)l>- 1 — f )V> 

-6--hn-2, 3-S*fr*V-3, 4-^kHn^;WJ>-l (2H) —C)V1 

3. AMPAg&teMFJ&tt£#i"*fc'& < t&#*. 2, 3-S?tHD^>-6--hn-7 

4. AMPAg^fi#IStt*#t**fc^t&#2- [N- (4-^nn7x^W -N- 
^?Jl/75y] -4H-tfUF [3, 2-e] -1, 3 -5=\Ti?>- 4 -*>Xfcfr£-© 

6. AMPAS«#a*flitts^rr«ft;'&'»^ [7- (ih- <a^/-;i/-i—r;v) 

-6--hD-2, 3-v^V-3, 4-v^fc Fn^y^itU>- 1 (2H) — OKI 

i t/. . 

Wo 

7. AMPA §§#:i§Stt&f [2, 3 -5>fc Hn^>- 6 b D- 

8. AMPA^W#lfi^&£WT3te^#^> 2- CN- (4-!?On7x^W -N 

-4H-tfUH [3, 2-e] -1, 3 -^7v>>- 4 -^>X«^ 

1 0 . AMPA [ 7 - ( 1 H-'CSyV-JV- 1 - 

-f;W -6--hn-2, 3-i?^V-3, '4-S?kHn + y+tiJ>-l (2H) 

1 1. AMPA*»»a»SS5ttft**r*ft:*&«^ 2, 3-^kHn^>-6--hn- 
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12. AMPAg^#m#^tt&#-r3fc^#l^ 2- [N- (4-^DD7x^W - 
N-pWK7=-/] -4H-lfUH [3, 2-e] -1, 3 4 -^>X« 

1 3 . AMPA gg#|fi^te*^f Ste^**©-^"* ZtfrbtH 

1 4 . ampa sMfffrfi^iStts^rr C7 - ( 1 h — r s &*s—)v- 1 — < 

;W - 6 -- bD- 2, 3—5?^y-3, 4-^hHo+/^U>-l (2H) - 

1 5. AMPASM^a^tt* 3 ^*^*^ 2, 3-^kHa^>-6--ba- 
7 _ x ;I/ y 7 ^ )], - ys* y 3=- y U >X«-€- <£>^T & £Jf:s£a>ffcffi 1 .3 12^ 

16. AMPAS*#ffi**£te&^£te*&*to*» 2- [N- (4-^DD7x^JW - 
N-^WI/T^/] -4H-HUH [3, 2-e] -1, 3 -<?7i?>- 4 -*->X« 
^<Di£T&3ff3£©$&ffll 3fB%<D^o 
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